School-based interventions for increasing physical activity among children are widespread, however there is still a lack of knowledge about how school context factors are linked to implementation quality and effectiveness of programmes. The aim of this paper is to examine teacher-perceived effectiveness of a Danish national classroom-based health programme 'Active Around Denmark' and in particular, to investigate whether perceptions vary as a function of school social context factors. After completion of the programme all teachers (N ¼ 5.892) received an electronic questionnaire. 2.097 completed the questionnaire (response rate 36%) and 1.781 datasets could be used for analysis. The teachers were asked about their perceptions of changes in children's attitudes towards and levels of physical activity after the competition. Our results indicated that certain contextual factors, such as schools' prioritization of health promotion, teachers' support by their school principal in implementation as well as teacher's satisfaction with the school' physical environment made a significant difference in teacher-perceived effectiveness. To conclude, teacher-perceived effectiveness of the health programme does vary as a function of school social context factors.
Introduction
Worldwide, low levels of physical activity cause 3.2 million deaths each year and accounted for 2.8% of Disability-Adjusted Life Years in 2010 [1] . Since physical activity habits established early in life influence adult physical activity [2] , it is particularly worrying that inactivity levels among the young are increasing, a development which started in the second half of the 20th century. In Denmark, this negative trend has been stopped and even slightly reversed [3, 4] . However, in 2014 it were still only 38% of girls and 51% of boys among the 13-year olds who reached the recommended levels for physical activity of at least 1 h daily physical activity [5] .
Schools have long been viewed as an important setting for promoting health and well-being [6] and interventions to support the adoption of physical activity in schools are widespread. While a review of reviews on school-based interventions aimed at promoting physical activity in children showed a positive effect on physical activity [7] inconsistencies and uncertainty about the conditions of effectiveness still exist [8] [9] [10] . Such inconsistency also characterizes school-based physical activity programmes in Denmark. While some studies have reported positive effects on physical activity [11] , others did not find their programme to be effective [12] . Reasons for this heterogeneity can be many, since intervention programmes differ in terms of content, didactic approach as well as duration and intensity. Also, measurement of physical activity varies widely, further increasing difficulties in comparing results [13] . Some of the variance, however, might also be due to the fact that programmes are implemented in very different social contexts, which may enable or hinder success by affecting implementation quality. Two elements have been identified as crucial contextual factors influencing implementation quality, these are provider attributes (e.g. teachers' skills, motivation) and delivery system characteristics (e.g. school policies, organizational norms, physical infrastructure) [14] . Successful programmes, accordingly, do not only need well-developed concepts and motivated and skilled teachers to deliver them but also wider social contexts which are consistent with and support health promoting activities. A review by Naylor, Nettlefold [15] on the implementation of school-based physical activity programmes emphasized this point by stating that '. . .we need to better understand the many factors that could be modified to advance the implementation experience' (p. 113).
A particular type of intervention, which has rarely been applied and/or studied within the realm of school-based physical activity promotion, is the competition approach, where school classes as a whole compete for prizes linked to the achievement of behavioural goals. Some studies have shown that this can be an effective tool for smoking prevention [16, 17] , but as yet little is known about applicability to other health behaviours. Short-term interventions, such as competitions, may alone not be capable to consistently change complex behavioural patterns such as physical activity. However, by introducing a 'fun element', they may contribute to creating favourable mind-sets and attitudes towards physical activity and thereby help reduce psychological barriers in groups of children and adolescents who otherwise might tend to avoid such activities. Thus, Corder, Schiff [18] reported that class competitions may appeal specifically to inactive students who would normally not get involved in physical activity promotion interventions.
In Denmark, a free 3-week-long national competition, called 'Active Around Denmark' (AAD; has later changed name to 'Active All Year Round'), has been offered annually since 2006 to teachers and school children (age [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] in all primary and secondary schools. The programme consists of a classbased physical activity competition where the aim for each school class is to 'be the healthiest in Denmark'. The programme mainly focuses on the fun of being physically active, but also involves aspects of healthy eating and sleeping. For more information, see Supplementary Appendix S1.
The present study aimed to examine teacherperceived change in programme-induced physical activity in school children. Teachers' perceptions of school intervention's success cannot replace effect evaluations but are relevant indicators in their own right, since only teachers who do perceive programs as effective will be motivated to invest ongoing efforts into using and implementing health promotion interventions and will help create a receptive climate for such programs in their schools. In particular, we intended to investigate whether teacher perceptions about change in attitudes about and levels of physical activity after completion of the competition varied as a function of specific school social context factors.
The present study aims to examine whether and to which extent teachers' perceptions of competitionrelated physical activity and attitude change in their classes depended on (i) perceived quality of structural-physical conditions for physical activity in the school, (ii) specific support for programme implementation by the school principal and (iii) existence of a school policy on physical activity and general prioritization of health promotion in the school.
Materials and methods

Study design
The study was based on a cross-sectional questionnaire survey targeted at teachers who, together with their classes, had participated in the AAD competition in 2015. Data were collected from October to November 2015. All teachers (N ¼ 5.892) filled out an electronic questionnaire between 2 and 4 weeks after completion of the AAD programme. A total of 250. 040 school children were registered for the programme by their teachers, representing 37.5% of all school children in Denmark [19] . Table I shows the questions included in the study. All information was obtained from the teacher questionnaire, developed by the research team for the Physical activity school intervention 
Data collection
Transformations
For statistical purposes, large ranges of response categories were collapsed into new categories (Table I ). Parental unemployment level was dichotomized into '20%' and '>20% unemployed'. While unemployment in Denmark has generally been low in recent years, it is found to be 10% and higher in socially disadvantaged areas and in deprived neighbourhoods with a high percentage of immigrants it can go up to 20-30% and higher [20, 21] . The particular cut-off was therefore chosen to enable investigating whether perceptions of effectiveness in schools located in or close to socially deprived neighbourhoods differ from those in schools situated in more average or affluent areas. Satisfaction with the school's facilities for physical activity was split into the categories 'low' (-3 and -2), 'medium' (-1, 0 and +1) and 'high' (+2 and +3) satisfaction (Table I) . Each level was assigned points (low ¼ 1 point, medium ¼ 2 points and high ¼ 3 points) and subsequently scores on the individual aspects (i.e. playground, schoolyard etc.) were totalled, resulting in a summary score from 6 to 18 points. Overall level of satisfaction with physical environment was categorized as 'low' (6-12 points), 'medium' (13-15 points) and 'high' (16-18 points) with each group representing about 1/3 of the sample.
The initial response format for existence of a school policy for physical activity offered three choices (yes/no/don't know). The categories 'no' and 'don't know' were collapsed because the main research interest pertained to the consequences of a policy teachers are aware of as compared to 'paper policies' which are not communicated. Physical activity school intervention
Statistical analysis
Frequencies were used to describe the characteristics of the participating schools, classes and students' social background (Table II) . Frequencies, P-values and chi-square ( 2 ) tests were applied to determine the bi-variate associations between school, class and student characteristics and the two indicators for perceived programme effect.
Further chi-square ( 2 ) tests were applied post-hoc to determine differences between sub-groups in case of more than two groups (Table III) . Multi-variable analysis was performed to determine independent contributions of the different factors in explaining perceived programme change, applying hierarchical logistic regression to adjust for potential confounders. In the first step of the analysis, the variables school size, school year, teachers' prior programme participation, student immigration background, parental educational level and parental unemployment rate were entered into the equation (Model 1 in Table IV ). The second step included the main variables of interest: schools' having a policy for physical activity, schools' prioritization of health promotion, teachers' satisfaction with the appropriateness of the school's physical environment for physical activity and principals' support of the programme (Model 2 in Table IV) . Results are presented as odds ratios (OR) and 95% confidence intervals (CIs ; Table IV) . IBM-SPSS for Windows v. 23 was used to conduct statistical analysis.
Ethics
According to the Act on a Biomedical Research Ethics Committee System in Denmark, the project was not a biomedical research project and therefore did not need the ethic committee's approval. All teachers were informed that their participation in the study was voluntary and that their responses would be anonymized.
Results
The questionnaire was completed by 2.097 teachers, resulting in a response rate of 36%.
This percentage is based on completed questionnaires of all teachers who had initially registered a school class for the programme. However, it is unknown how many of the 5.892 teachers, after initial registration, failed to actually implement the programme, for instance due to time problems, illness etc. The response rate to the questionnaire is therefore likely to underestimate true response, since the true reference number of eligible teachers is bound For information about the characteristics of the participating schools and students, see Table II . As shown in Table II , the initial descriptive analysis showed that a total of 61.1% and 65.2%, respectively, of the teachers reported a positive change in children's attitudes towards and levels of physical activity as a result of the programme.
Sample size for the different analyses diverges due to varying numbers of valid answers for the change assessments.
Bi-variate results
As for socio-demographic characteristics of the participating students there was a consistent difference in change of perceived physical activity as well as attitudes depending on school year (Table III) .
Also, teachers' perceptions of children's attitude changes and perceived level of physical activity depended on the educational background of the parents of the participating children. Further, there was a significant difference for both outcomes depending on whether schools had a policy for physical activity and whether they prioritized health promotion. Finally, significant differences in teachers' perceptions of change were found for teacher's satisfaction with the school's physical environment and teacher's satisfaction with their principal's support.
Multi-variable results
The multi-variable analysis showed that the odds of teachers reporting positive change in children's attitudes towards physical activity were 52% higher P < 0.05, **P < 0.01, ***P < 0.001. a ¼ Sample size for the different analyses diverges due to varying numbers of valid answers for the change assessments and b ¼ *behind the percentages indicates significant differences of rates between the respective sub-group and both other groups.
Physical activity school intervention for teachers who had participated with classes from lower school years (year 1-5) and 46% higher for teachers of classes where 41-80% children came from a higher-education background.
Teachers with low satisfaction with the schools' physical environment were 26% less likely to report positive changes in children's levels of physical activity than those with high levels of satisfaction (Table IV) . As further indicated by the results shown in Table IV , principal support was independently associated with all change indicators. Teachers not satisfied with support from their school principal for implementing the programme were 40% less likely to report favourable change in attitudes and 35% less 
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likely to report increased levels of physical activity than those satisfied with such support. Finally, existence of a school policy for physical activity did not make a difference in perceived change on any of the parameters after adjusting for all other variables, while teachers who reported a high prioritization of health promotion by the school were 98% more likely to report positive change in children's attitudes and 84% more likely to report increased activity levels.
Discussion
Findings from this cross-sectional study clearly indicated that certain aspects of the school social context can make a significant difference when it comes to teachers' view of the effectiveness of a class-based physical activity competition intervention. The physical environment in particular seems relevant for teachers' evaluations. Those who did not perceive the physical setting of their school as providing a favourable setting for implementing physical activity tended to also report less change in children's physical activity. It is easily conceivable that physical activity interventions are harder to implement in schools lacking adequate or attractive sports facilities, recess grounds or classroom space which allows for playing games and conducting the exercises involved in the programme. These results are in line with other studies, which have also reported positive associations between school outdoor physical environment and physical activity level in children [22, 23] . Furthermore studies has found associations between neighbourhood environment (such as walking/biking facilities, walkability, pedestrian safety structures, vegetation, traffic speed or volume, access or proximity to recreational facilities, land-use mix and residential density) and physical activity among children [24] .
Further, the present study suggests a particular relevance of the school principal's support for physical activity interventions. To our knowledge, no other studies within the area of physical activity have investigated this relation between support of the principal and successful implementation. In a broader perspective, however, principal support has been shown to be one of the most important factors for successful implementation of interventions in schools in general [25] , and more particular it has been reported that principal support can positively influence the sustainability of usage of an elementary school health-related physical education programme [26] . Also, intervention studies in the area of mental health and drug use prevention have provided evidence for the important role of school principals. Thus in implementation studies regarding anti-bullying lessons in school [27] as well as substance use prevention [28] it was found that lack of support from the principal may directly impede or weaken teachers' efforts to implement a programme. Further, from an intervention study regarding emotional competence and aggression management it was reported that adequate support from the school principal together with a high level of classroom program implementation predicted program effectiveness [29] .
Specifically, school heads can facilitate health promotion programmes by assigning special time, space or material resources for such efforts and thereby improve implementation quality, but also by providing special incentives, benefits and recognition for teachers' engagement in such activities.
Seen from the perspective of health promotion frameworks, such as the PRECEDE-PROCEED model [30] both availability of an appropriate physical infrastructure as well as support from the principal can be conceived of as enabling factors which provide essential pre-requisites for successfully conducting a health promotion intervention. Support from the principal may in addition have reinforcing features, for instance when it provides teachers and students with encouragement and positive feedback for their activities.
Interestingly, having a school policy on physical activity, while being significantly related to both variables of perceived change on the bi-variate level, lost its significance in the multi-variable model. This is in contrast with other findings that school physical activity policies do influence behavioural change [31] but may be explained by the present study's simultaneous inclusion of the school's Physical activity school intervention prioritization of health promotion into the model. Actual prioritization of health promotion may reflect more specific actions than a general policy and thus may be more relevant, and therefore may have superseded an effect of school health policy. In a similar vein, organizational policies are likely to be reflected in specific positive or negative actions by key actors, such as school principals providing encouragement and support or they result in concrete investments into the built environment, such as gyms, playgrounds, etc. Thus, principal support and physical environment may act as a mediator between explicit official policies on physical activity and behaviour change and thereby eliminate direct effects of policies.
It should also be noted that while a large majority of over 80% of teachers stated that their school prioritized health promotion, and 50% were aware of a physical activity policy, only 28% were satisfied with the support from their principal for programme implementation (with another 22% considering this type of support as not relevant). This suggests that it may be important to investigate concrete conditions and actions in practice rather than exclusively focusing on general visions and policies.
Compared to the findings about socio-structural school context there were only few indications that the competition programme might be more or less effective in different groups of students. The only consistent difference indicated that teachers more often perceived effectiveness in groups of younger as compared to older students. This is in line with the results from a systematic review, where the most effective physical activity interventions were summarized and where it was suggested that for children, school-based physical activity programmes were the most effective intervention type, whereas for adolescents other settings were more appropriate [32] . Beyond such a setting effect, the age difference in the present study may further be explained by the specific content of the AAD intervention programme, which was largely relying on elements involving games and play. In combination with the competition format this might have been particularly appealing to younger students.
Limitations
The main limitation lies in the cross-sectional character of the study where, perceived change in attitudes and behaviour was assessed only retrospectively and not with a before-after measurement. In general, subjective direct assessment of change is considered problematic because of cognitive and motivational biases (e.g. due to implicit theory of change, response shifts) may affect validity [33, 34] . As for motivational bias, teachers who have implemented a competition programme certainly have a vested interest in its success and may therefore be expected to overestimate change. However, it was not absolute estimates of programme effects, which were the main focus of the present study but relative differences between teachers conducting the same programme in different social contexts. Yet, it may still be argued that teachers with a generally positive or optimistic outlook may have been more likely to have a positive view about the social context of their schools as well as about the effectiveness of the competition in terms of creating behavioural change.
Further, a response rate of 36%, while common for this type of survey, may suggest selection effects. In 2015, the competition was running for the 11th time, and for the last nine of these occasions a questionnaire had been sent out to the teachers. Nonparticipation may therefore not have been primarily biased due to the variables of interest in this study, i.e. social context factors or positive/negative experiences with the program but may have been mostly due to prior participation. Since the large majority of participants had taken part more than once in the campaign many from this group might have considered it unnecessary to provide feedback every time.
As for measurement it could be argued, that for some variables more complex multi-item measures may have been preferable over single items in order to strengthen reliability as well as validity. This issue is probably most relevant in case of principal support assessment, since this definitely is a multidimensional construct. Due to the considerable length of the questionnaire, which for instance also J. D. Guldager et al.
required detailed evaluative responses regarding different aspects of the intervention programme (which were not covered here), this did not seem a feasible option.
Finally, results, while being suggestive, should be interpreted with caution since they reflect short-term teacher-perceived effectiveness only. The teachers' view is certainly crucial, since they are the ones who in most cases implement health programs and only positive evaluations of such efforts will ensure continuous motivation. Whether, however, actual and longer-term behaviour change is achievable with a classroom competition program needs to be tested by controlled intervention studies and by using more objectifiable assessment methods of physical activity change, such as accelerometers.
Nevertheless, our study offers a new perspective on the different contextual factors that can influence the effects of a health promotion programme, which can be built upon in future studies. Future practices can utilize these findings by ensuring the support of the principals before implementing school health programmes and by enhancing the physical environment at the schools, with the purpose of increasing programme effectiveness.
Conclusion
Our findings suggest that teacher-perceived effects of a national classroom-based health programme 'AAD' do vary as a function of certain areas of schools' social context. Based on the findings, it may be recommended to invest in the physical-structural setting as well as ensuring and/or mobilizing support from the principal for physical activity programmes to enhance effectiveness. In general, what is needed but what is still too often lacking, are health promotion initiatives based on 'whole-school approaches' [35] , which create coordinated and integrated settings and can provide favourable environments for successful implementation of specific programme initiatives.
Future studies can build upon and expand the present findings by including not only the teachers' perspectives on the schools' social context, but by also incorporating the view of school principals, as well as children's and parents' beliefs and expectations about such programmes. Further, more detailed investigations are needed about the mechanisms by which social context factors have an influence on teachers' perceptions, for example studies which focus on whether effects are mediated via specific aspects of programme implementation such as dose delivered and dose received.
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